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(57) [Abstract] (There is an amendment.) 

[Problem] Filter for stove hood which gpod oil decomposing a 
bility long period is kept is offered. 

[Mears of Solution] Thisfilter, gjass fiber with silica type bind 
er or other inorganic binder in nonwoven fabric which binding 
isdone, has borne T1Q2 ,ZnO,ZrG2 , WQ3 ,Fe2Q3 ,Fe 
T1Q3 ,SrTiQ3 or other photocatalyst with support amount 1 to 
200 gfrrQ . With inorganic binder binding after doing heat 
treatment doing glass fiber whichformed in thin sheet with 100 
to 700 P Q it produces inorganic nonwoven fabric, itsoaks 
inorganic nonwoven fabric in sol gel bath which becomes 
photocatalyst after photocatalyst dispersionor heat treatment, 
it is produced by heat treatment doing inorganic nonwoven 
fabric next withthe 300 to 700 °C Or, blend of glass fiber and 
photocatalyst powder it forms in thin sheet, with inorganic 
binder binding after doing, by heat treatment doing with the 100 
to 700 °C it is produced. 
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[daim(s)] 

[Claim 1] Glass fiber in nonwoven fabric which binding is done, 
photocatalyst was bornewith inorganic binder, oil-trapping 
filter. 

[Claim2] Oil-trapping filter where inorganic binder which is st 
ated in Claim 1 is silica type binder. 

[Claim 3] Oil-trapping filter where total of density of nonwov 
en fabric which is stated inthe Claim 1 and support amount of 
photocatalyst is 20 to 250 ©to . 

[Claim 4] It is a one, two or more kinds where photocatalyst w 
hich is stated in Claim 1 or 3 is chosenfromTi02 , ZnO , ZrQ2 , 
WQ3 , Fe2Q3 , Fe T103 ,SrTi03 , oil-trapping filter where 
loaded amount is 1 to 200 g/m2 . 

[Claim 5] With inorganic binder binding after doing, heat treat 
ment doing glass fiber whichformed in thin sheet with 100 to 
700 °C, it produces inorganic nonwoven fabric, itsoaks 
inorganic nonwoven fabric in sol gel bath which becomes 
photocatalyst after photocatalyst dispersionor heat treatment, 
heat treatment does inorganic nonwoven fabric next with 300 
to 700 °Q manufacturing method of oil-trapping filter. 

[Claim 6] Blend of glass fiber and photocatalyst powder it form 
sin thin sheet, withthe inorganic binder binding after doin& 
heat treatment it does with 100 to 700 °Q themanufacturing 
method of oil-trapping filter. 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regards oil-trap 
ping filter and its manufacturing rrethod which can disassemble 
thedeposited oil with ultraviolet light illumination . 

[0002] 

[Prior Art] With kitchen etc, in order to maintain comfortable 
living space, stove hood whichdischarges oil smoke which 
occurs with range to outside isprovided. But, as for exhaust port 
of stove hood and oil or other soiling whichdeposits in wall of 
periphery, removal is difficult, external appearance ofthe 
construction it deteriorates extremely. In order to prevent this 
kind of oil stain, filter for oil trapping isinstalled in stove hood. 
As filter, metal sheet punching or louver those which 
areprocessed are general, but trapping efficiency of oil also 
filter whichcan be made in order to improve with metal fiber , 
porous metal etc is known. With stove hood which installs 
filter, because oil whichaccumulates in filter surface droops 
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gradually periodically has necessityto clean. But, this cleaning is 
difficult job, filter which does not requirethe labor of cleaning is 
desired. As filter of maintenance free, with for example Japan 
Uhexamined Patent Publication Hei 7 - 229640 disclosure, 
photocatalyst is covered in the metallic filter and method which 
oil decomposition is done is introduced with theillurranation 
from ££s inlet side, this inventor etc, oil trapping efficiency 
and in order oil decomposition efficiency due to 
thephotocatalyst to increase, filter for stove hood which bears 
T1O2 inthe glass fiber nonwoven fabric which uses urea resin 
binder was proposed with Japan Patent Application Hei 7 - 
176858 number. 

[0003] 

[Problems to be Solved by the Invention] With filter which bear 
s photocatalyst, autodecomposition is possible deposited 
oilwith photocatalyst which raises catalytic activity with 
ultraviolet light illumination. But, with metal filter which 
applied photocatalyst to surface, in order the oil 
decomposition reaction with only surface which illumination is 
done to occur, decomposition efficiencyis low. With filter 
which bears photocatalyst in other and glass fiber nonwoven 
fabric, asthe trapping efficiency of oil becomes high, by 
comparison with metal filter alsothe oil decomposition 
efficiency is high from fact that reaction surface area of oil 
decomposition is large. But, because urea resin is used as binder, 
ultraviolet light-absorbing with binder parthappens, use 
efficiency of ultraviolet light decreases, there is a deficiency 
wheredisasserrbly of resin in addition with photocatalyst with 
long term usehappens, deteriorates, this invention, in order 
that this kind of problem is cancelled, is somethingwhich is 
invented, it designates that oil-trapping filter where oil 
trapping efficiencyand oil decomposition efficiency are high 
glass fiber nonwoven fabric which bears photocatalyst by 
glueingponnects with inorganic binder, do not have 
deterioration with photocatalystis obtained as object. 

[0004] 

[Means to Solve the Problems] Oil-trapping filter of this invent 
ion, in order to achieve object, glass fiberdesignates that 
photocatalyst is borne in nonwoven fabric which binding isdone 
as feature with inorganic binder, silica type binder is used for 
inorganic binder . one, two or more kinds which is chosen from 
T1Q2 , ZnO , ZxOl , WQ3 ,Fe203 ,FeTiQ3,SrTiQ3 as 
photocatalyst is used, thesupport amount is adjusted 1 to 200 
g/rrH . As for total of density of nonwoven fabric and support 
amount of photocatalyst,it is desirable to be range of 20 to 250 
g/m2 . This oil-trapping filter with inorganic binder binding 
after doing, heat treatment doing theglass fiber which in thin 
sheet formed with 100 to 700 °C produces theinorganic 
nonwoven fabric, soaks inorganic nonwoven fabric in sol gel 
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bath which becomes photocatalyst after the photocatalyst 
dispersion or heat treatment, is produced by heat treatment 
doing inorgflnic nonwoven fabric next withthe 300 to 700 °C 
Or, blend of gjass fiber and photocatalyst powder it forms in 
thin sheet,with inorganic binder binding after doing, by heat 
treatment doing withthelOO to 700 °C it is produced. 

[0005] 

[Errfcodiment] With oil-trapping filter which you follow this in 
vention, consisting inconfcustiblematerial, as it raises oil 
trapping efficiency, utilizing light efficiently,you aim for fact 
that oil decomposition it does with high efficiency, 
optimizationdo nonwoven fabric density , binder component , 
photocatalyst loaded amount. As for total of nonwoven fabric 
density and photocatalyst loaded amount, considering pressure 
loss , oil trappingpfficiency and effective use of ultraviolet ligfit 
in strength , stove hood of nonwoven fabric, it isdesirable to be 
a 20 to 250 gfa2 . Unless total of nonwoven fabric density 
and photocatalyst loaded amount is full in 20 g/m2 , 
thestrength of nonwoven fabric becomes low, production and 
handling difficult. When conversely, it exceeds 250 gfrtil , as 
pressure loss becomes large,also oil decomposition efficiency 
becomes low because ultraviolet light is not irradiated to 
thefilter entirety. When organic type resin is used as binder, it 
deteriorates with ultraviolet light ,it is disassembled by 
photocatalyst which is activated with ultraviolet light 
illuminatioa When this point, binder of inorginic is used, 
there is notdeterioration and lifetime becomes long If it is a 
inorgenic, restriction is not received to types of the binder, but 
in order to increase use efficiency of light, light those 
whicharrive are desirable to back surface of nonwoven fabric. 
When transmission efficiency of ultraviolet light is considered, 
binder of silica type isideal. 
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[0006] As for photocatalyst which it bears, one, two or more ki 
ndsof TiQ2 ,ZnO,ZrQ2 ,WQ3 ,Fe2Q* , FeTi03 ,SrTi03 
is used. As for support amount of photocatalyst, ranj^ of I to 
200g/rtf2 isdesirable. WhenTiQ2 is used as photocatalyst, 
it is good rutile , anatase , brookite or other whichever, butthe 
T1Q2 of especially anatase is desirable. Unless support amount 
of photocatalyst is full in 1 g/m2 , ultraviolet light 
illumination doing,the predetermined oil decomposing ability is 
not revealed. But, exceeding 200 gfrrQ. , it is difficult to bear 
photocatalyst, inaddition plugging happens, air speed of stove 
hood becomes also thecause which decreases depending upon 
pressure loss. This way, oil-trapping filter which you follow 
this invention is made with fiber and binder of all inorganic 
without using organic substance. It produces inorganic 
nonwoven fabric and, glass fiber which formed in thin sheetwith 
inorganic binder binding after doirg, by heat treatment doing 
with thelOO to 700 °Q it soaks in sol gel bath which becomes 
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photocatalyst after photocatalyst dispersionor calcining, it 
bears photocatalyst by calcining with 300 to 700 °C When 
glass fiber binding after doing, heat treatment temperature is 
lower than thelOO °C with binder or when it exceeds 700 °Q 
you can see thetendency where strength of nonwoven fabric 
decreases. As for heat treatment temperature after 
photocatalyst bearing, when it is lower than 300 °C, 
theadhesion being inferior, when it exceeds 700 °C, strength 
ofthenonwoven fabric itself decreases. As manufacturing 
method, after forming in thin sheet, binding doing theblend of 
glass fiber and photocatalyst powder with inorganic binder, you 
can adopt alsothe method which heat treatment it does with 
100 to 700 °C 
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[Work or Operations of the Invention] When ultraviolet light i 
llumination doing in photocatalyst powder, crude oil and salad 
oil aredisassembled. decomposition action is guessed those 
which are shown by next kind of mechanism . electron of 
valence electron band of photocatalyst absorbing energy with 
the ultraviolet light illumination, excitation it is done in 
conductor, reacts with oxygen thereand O radical and 02- where 
activity is high occur. On one hand, positive hole which it 
occurs in valence electron band due to excitation of electron 
reacts with hydroxy group (OH group) from moisture which is 
adsorbed onthe catalyst surface, generates OH radical. These 
active radical react with oil component, disassemble oil 
component efficiently. As for this inventor etc, deposited oil 
which utilizes this behavior aiming forthe fact that it 
disassembles efficiently with ultraviolet light illumination, 
variousinvestig^tion * it researched As a result, when glass 
fiber filter which bears photocatalyst is usedfor nonwoven 
fabric which binding is done, with silica type inorganic binder, 
you discoverthe fact that lighting efficiency of ultraviolet light 
is improved oil decomposition efficiency highly- In addition, 
because production of photocatalyst bearing nonwoven fabric 
becomes possible withoutusing organic substance, fully useable 
filter is acquired as one for stove hood. 
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[0008] 

[Working Example(s)] 

Working Example 1 : As shown in Table 1 , glass fiber nonwoven 
fabric which binding is done was used withvarious binder, filter 
which T1Q2 60gfan2 is borne wasproduced in each nonwoven 
fabric. In this filter depositing, oil decomposition it did oil of 5 
g/rrd withthe 1 5W low pressure mercury lamp illumination 
Fact that oi 1 of quantity which is suitable to oil 
componentwhich is decreased every 2 4 hours, is added was 
repeated, 1000 hourcontinued oil decomposition. Under this 
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condition, performance change of filter which responds to 
thedifference of binder was investigated. As a result, as for 
filter which binding is done, deteriorationwas extreme with 
epoxy resin binder, retention strength of fiber was lost 
relativelywith short time. With filter which uses urea resin 
binder, when it corrpares with epoxy resin,although durability is 
improved, deterioration was verified as still. Vis-a-vis this, using 
silica type binder, binding is done with filterwhich, repeated use 
doing completely, deterioration could not look atthe glass fiber, 
sufficient durability was maintained. 
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[0010] Working Example 2: In gjass nonwoven fabric which bin 
ding is done with silica type binder, density of the nonwoven 
fabric in range of 20 to 200 gftrE , Ti02 loaded amount 
various was modified in rangeof0.5 to 250 g/nr2 influence 
which is caused to oil decomposition characteristic 
wasinvestigpted. With this working example, oil deposited 
amount was designated as 5 g/n£ , blacklight wasused to 
ultraviolet light illumination , UV intensity was set to 6.2 
mW/crr2 . research result, with influence which nonwoven 
fabric density and loaded amount cause tothe air speed is shown 
in Table 2. As been clear from Table 2, density of glass 
nonwoven fabric was made fixed,the TiQ loaded amount 
when it changes, T1O2 loaded amount with 0.5 g^m2 oil 
decomposition was notdetected any nonwoven fabric, oil 
decomposition rate was improved, TiQ2 loaded amount 
becomes large following, but whenthe total of nonwoven fabric 
density and T1Q2 loaded amount exceeds 250 g/rrU , you 
could seethe decrease of air speed and decrease of oil 
decomposition rate. 
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[0012] Working Exanple 3: As with silica type binder in glass fi 
ber nonwoven fabric of density 50 g^m2 which binding is done, 
shown in Table 3, filter which bears various photocatalyst was 
produced And, oil deconposition characteristic of each fi Iter 
was investigated under condition of theultraviolet light 
illumination of UV intensity 6.2 mW/cme which uses oil 
deposited amount 2 §/rrd , blacklist. As seen in research 
result of Table 3, in each case oil isdisassembled, it understands 
that oil deconposition rate becomes high according tothe 
increase of support amount. 
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[0014] Working Example 4: Glass fiber which formed in thin sh 
eet with silica type binder bindingafter doing heat treatment 
was done with 80 to 750 °C, nonwoven fabric wasproduced. 
after soaking nonwoven fabric which is acquired in T1Q2 
dispersion ofthe pH 8.0, T1O2 concentration 12 %, heat 
treatment it did with 250 to 750 °C. Respective heat 
treatment temperature investigated yes or no of nonwoven 
fabric formation and theinfluence which is caused to adhesion of 
bearing H02 . Way it is seen in research result of Table 4, 
when binding after doingthe heat treatment temperature heat 
treatment temperature after 100 to 700 °C , T1O2 bearing is 
300 to 700 °C with binder, the good nonwoven fabric was 
formed, also adhesion of T1Q2 was superior. 
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[0016] Binding after doing T1G2 loaded amount of T1O2 bea 
ring glass fiber nonwoven fabric which when heat treatment 
temperatureafter 1 70 °C , T1Q2 bearing is designated as 450 
°Q acquires theheat treatment temperature was 
approximately 70 g'rrE with binder. It sets this material as 
filter of stove hood 7 hours irradiating 20Wblackligfit of one 
time 3 for 1 week, it did the oil decomposition . Under this 
condition, it was verified that filter is kept in cleaningin after 3 
month. 
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[0017] Working Example 5: Nonwoven fabric was produced wit 
h method which is similar to Working Example 4,the titanium 
tetra isopropoxide was malted in butyl cellosolve, after soaking 
in sol gel bath whichadds hydrochloric acid and water, T1O2 
was borne by heat treatment doingwith 250 to 750 °C When 
heat treatment temperature is 300 to 700 °Q with good 
adhesion T1Q2 was borne in thenonwoven fabric. Ti02 
support amount of T1O2 bearing nonwoven fabric which is 
acquired was 5 g/rro. . It sets this material as filter of stove 
hood, 7i^ijTsimdiating20Wblackli^Ttofonetime3 for 3- 
day period When oil decomposition was done, even after 3 
month filter was maintainedat cleaning 
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[001 8] Working Exanple 6: Blend of glass fiber and TiQ2 pow 
der it formed in thin sheet, withthe silica type binder binding 
after doing, heat treatment it did with 80 to 750 °Qproduced 
TiQ2 bearing nonwoven fabric. In this case, when heat 
treatment doing with 100 to 700 °Q gpod TiQ2 bearing 
nonwoven fabric acquired. With those which designate heat 
treatment temperature as 1 80 °Q T\Ol loaded amount was 
thel00g'm2 . It sets this material as filter of stove hood. 7 
hours irradiating 20Wblacklight of one time 3 for 1 week, when 
it didthe oil decomposition , even after 3 month filter was 
maintained at cleaning 
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[0019] 

[Effects of the Invention] As explained above, as for oil-trappi 
ng filter of this invention, it is possible, tocollect oil with high 
efficiency, with annbient temperature it can disassembled oil 
with high efficiency with ultraviolet light illurrinatioa In 
addition, from fact that it is a photocatalyst bearing glass fiber 
nonwoven fabric which is produced withthe material of all 
inorg3nic without using organic matter, there is 
notdeteriorationwith ultraviolet light and photocatalyst, oil 
decomposing ability which issuperior over long period 
continues. You use this filter as filter of stove hood time, 
When cooking trapping it does with filter without discharging 
theoil smoke which occurs in outside, because oil which deposits 
byirradiating ultraviolet light to filter can be disassembled, stove 
hood canbe kept in clean state without cleaning which removes 
deposited oil becorresunnecessary, exchanging filter over long 
period. 
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